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WORLD PATTERNS AND TRENDS IN 
ENERGY CONSUMPTION* 


E. WILLARD MILLER 


Phe Pennsvivania State University 


The role call of the world’s natural resources begins with those 
Which are primarily energy producing. The drama of man’s last 
century of progress to the level of current living standards in this 


and other countries can be Written in his conquest of coal, petro 


leum, natural gas, and water power. His ability to rise to higher 
levels Of living will depend to a large extent on improved technol 
ogy, development of new sources of energy and on the ability to 


interchange energy sources, 


Worip Exergy 


Since the beginning of the Industrial Revolution world con 
sumption of energy has risen at a constantly increasing rate. 
World production of coal and lignite in 1998 was at a rate of 
2140,000,000 tons annually. With the discovery of large reserves 
of petroleum and natural gas, an increasing proportion of the 
world’s energy supplies has come from these sources. World pro 
duction of erude oil in 1958 was 6,645,000,000 barrels. This is the 
equivalent in energy content to about LS billion tons of coal. Na 
tural gas production has also grown to a present output of about 
275,000 million cubie meters, This is an energy equivalent of an 
additional 0.7 billion tons of coal. From the three major fossil fuels 
the world consumes an amount of energy equivalent to about 4.0 
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billion tons of coal annually, corresponding to about 1.7 tons of 
coal per capita. To this must be added the amount of coal corre- 
sponding to that which would be required to generate the electric 
ity developed from water power, and power obtained from the con- 
suinption of vegetable fuels. llowever, these sources of energy are 
relatively small, amounting to less than 0.2 billion tons of coal an 


nually. 
DistripetTion or ConsuMPTION 


The consumption of energy in the world is exceedingly unevenly 
distributed, According to the United Nations in 1956, nineteen coun 


tries with a per capita consumption of the equivalent of more than 
0.0 tons of coal consumed slightly over 90 per cent of the commer 
cial sources of energy. As shpwn on Fig. | the energy consuming 
belt of the world centers in the countries touching the North At 
lantic Ocean, OF these countries the United States oceupies a domi 
nant position, constiming an equivalent of S.oS tons of coal per per 
son. Tf all the people of the world were to expend energy at the 
per capita rate of the United States, there would be a present need 
for energy sources the equivalent to over 22 billion tons of coal 
annually, 


Kurope and the consume energy the equivalent. of 


about 2.5 tons of coal per capita, 


In Asia, Japan consumed the equivalent of nearly one ton of 
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coal per person. By contrast, the rest of Asia, where nearly one 
half of the world’s population resides, consumed energy from coal, 
petroleum and waterpower at a rate equivalent to 100 pounds of 
coal per capita annually. This is about the amount that is con 
sumed in the United States per person in two days. 

The consumption of energy in South America and Africa is 
amazingly low averaging in 1956 only the equivalent of .56 and 
.26 tons of coal per person respectively, 


Trenps or Exeray CoxnsumMprion 

The predictions of future energy requirements in the past have 
essentially been out-of-date the moment they were published be 
cause of the phenomenal increase in energy consumption, At the 
present time there appears no reason to assume that the world is 
near a stage of stability in energy consumption, Even in the United 
States which is already highly industrialized, per capita energy 
consumption is increasing. 

The rate of absolute increase of energy consumption for the 
rest of the world will probably be far greater than for the U.S. in 
the future as a result of increasing population and particularly as 
major efforts are made to industrialize the underdeveloped coun 
tries The experience of countries which have recently been in eco 
nomic transition such as Japan and the Soviet Union reveals ‘that 
it is possible for energy consumption to rise with enormous rapid 
ity. It is quite possible that once industrialization is well underway 
in India, China, Latin America, and Africa, energy consumption 
in those areas will double every decade. 

Some accuracy in prediction of the world’s future energy de 
Inands may be gained by an understanding of past trends. In the 
period 1860 to 1958 world production of energy increased on the 
average at the rate of 5.20 per cent annually. The curve, however, 
is not smooth. There was an almost uninterrupted rise in produc 
tion from 1860 to 1913, but since then the curve has been charae 
terized by abrupt fluctuations. The periods 1919-1929, 1952-1939, 
end 1945 to the present are marked by rapid rises in energy con 


sumption. During these four growth periods beginning in 1860, 


production of commercial sources of energy rose at the rate of 
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4.5 per cent, 4 per cent, 5 per cent, and 5.5 per cent annually respec- 
tively. The periods of stagnation or decline in energy production 
coincide with World War I, the world economic depression of the 
early 1930's and World War IL. 

It seems reasonable to assume that future rates of growth in 
world requirements of energy, barring wars or economic catastro- 


phes, will lie somewhere within the range of 4 too per cent annual 


increase, At such an annual increase by 2000 AD the world will be 


consuming energy of the equivalent of 25 to 57 billion tons of coal 
annually. A basic question must now be raised, from what sources 


ean the world secure its growing demands for energy? 


ResERVE or Fosstn FUELS 


To the present the world has depended to a dominant degree 
for its energy requirements on coal and petroleum. In order to 
predict the future production of the fossil fuels it is essential that 
the best estimates of the world ultimate reserves be known. Geo 
logical information regarding the availability of fossil fuels has 
advanced so effectively in recent vears that estimates with some 
degree of accuracy are now available for the potential production 
of coal and petroleum. The total recoverable coal and lignite re 
serves of the world are now estimated to be about 2500 billion 
metrie tons, of which the United States has about one third, the 
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Soviet Union about one fourth, and China approximately one fifth 
of the total (Fig. 2). 

Within recent vears there has also been the attempt to estimate 
the world’s potential petroleum production (Fig. 3).4 It now ap 
pears that about 1250 billion barrels of oil may ultimately be ex 
tracted from the earth’s crust. This is equivalent in energy con 
tent to about 280 billion tons of coal. Of the distribution of petrol 
eum, the Middle East possesses the largest reserve estimated at 


370 billion barrels. The potential recoverable reserves of the 
United States are now placed at 150 billion barrels from land areas 
and 20 billion barrels from off-shore areas. South American re 
serves, primarily in Venezuela, are placed at SO billion barrels. 
To the basic energy sources of coal and petroleum, natural gas 
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must be added. To date world reserves of natural gas have not been 


estimated. However, crude oil and natural gas are related geneti- 
cally and there may be as much energy from natural gas as petrol- 
euln. 

To the above reserves must be added the oil which might be 
extractable from bituminous shales and tar sands.’ The oil obtain- 
able from oil shales is estimated at a minimum of at least 4000 bil 
lion barrels for the world. Avres and Scarlott have ventured an 
educated guess that the total oil obtainable from tar deposits of 
the world would be SOO billion barrels. 

If the fossil fuels of the world are converted to a single unit, 
there would appear to he the equivalent of approximately dt00 
billion tons of coal of whieh about 70 per cent is coal, 16 per cent 
oil from oil shales and tar sands, and 14 per cent from petroleum 
and natural gas. 

The rapid rate of growth, plus the potential reserve of fossil 
fuels, present a particularly deceptive viewpoint with regard to the 
future length of time for whieh such production may be sustained, 
For example, coal has been mined continuously for about SOO 
vears, and by the end of 1957 the cumulative production was about 
100 billion metric tens. It is somewhat surprising, however, to dis 
cover that the entire period of coal mining up until 1950 was re 
quired to produce the first half, whereas only 27 vears were re 
quired for the second half. 

Such facts as these foree one to ask how long such rates of 
vrowth can be maintained. That the number must be small can be 
inferred from the fact that after n doubling periods, the produe 
tion rate will be increased by a factor of 2". Thus in 10 doubling 
periods the production rate would increase by a thousandfold; in 
20, by a millionfold. No finite resource can sustain for longer than 
a brief period such a rate of growth of production, Therefore, al 
tho production rates tend initially to increase exponentially, physi 


cal limits prevent their continuing to do so, 


Parrerns or Fossin CoxsumMprion 
lor the vears ahead, there will be major changes in the pattern 
of fossil fuel consumption in the world. Liquid-fuels, because of 


their convenience and versatility, will be in greatest demand. How- 
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ever, because of the relatively low reserves, petroluin will be ex- 
hausted first of the fossil fuels. As the limits of the earth’s petro- 
leum reserves are reached and costs of exploitation rise, the extrac- 
tion of liquid hydracarbons from oil shales and tar sands will 
increase. These reserves, however, are also limited and by the time 
they are in demand world consumption will be much greater so 
that these deposits will soon be exhausted. The world must then 
rely for its oil ona large scale from coal. 

These changes in patterns of energy consumption will take 
place unevenly thruout the world as a result of the unevenness in 
distribution of fossil fuels and difference in the rate of technologi 
eal advance. Thus, such countries as the United States, Germany, 
France, United Kingdom, and the Soviet Union will pass thru the 
above fuel stages relatively fast. However, many countries of the 
world will not be able to follow this pattern because of lack of 
fossil fuels. 

It. thus, becomes apparent that most of Africa and Latin Amer 
ica. and certain countries of Europe and Asia ill be greatly handi- 
capped in developing an industrial economy utilizing traditional 
energy resources. Altho small reserves of fossil fuels may initiate 
the industrial process in these areas, long before they attain a 
per capita level of expenditure characteristic of the United States, 
they must utilize new sources of energy. 

It must not be thought that only the nations poor in fossil fuel 
reserves will experience difficulty in the near future in securing 
adequate energy. Western Europe is now importing coal from the 
United States. Even the United Kingdom ,which possesses the most 
extensive coal fields in the world in relation to area, is experi- 
encing difficulties in satisfying her energy needs. The United States 
-< no longer self sufficient in petroleum and now imports more than 
1,000,000 barrels of petroleum daily. 

As the energy consumption of the world’s nations increases 
there is a growing need for a wider utilization of the earth’s energy 
resources, To a large degree one fuel can be substituted for an- 
other provided its price is attractive and it can be supplied in 
sufficient quantity. 


HyprogLectric Power PoTrENTIAL 


It has frequently been stated that the world can depend inereas- 
ingly for its energy needs from hydrolectrie power, At the present 
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time only a small portion of the potential water power resources 
of the world has been utilized (Fig. 4). Europe, which has de- 
veloped about 48 per cent of its total potential, and North Ameriea, 
about 45 per cent, lead the continents in the use of water power, 
In France, Italy, Switzerland and Germany nearly 100 per cent of 
the available water power is now being utilized. But in many other 
areas of the world the merest beginning has been made. In Africa 
where the greatest sources are located, only ee per cent is har- 
nessed. For the world as a whole, about 13 per cent of the estimated 
ordinary minimum flow potential has been developed. 


However, an examination of the potentialities of hydroelectric 


power, reveals its inadequacy as a major source of power for the 
Future. Full development of total water power potential the 
U.S. would give a generating capacity, based upon ordinary mini 
mum flow of about 35 million horsepower, or an energy output of 
about S00 billion horsepower—hours annually. This would amount 
to little more than 2 per cent of the United States energy require 
Inents at the present rate of consumption. The water power re 
sources of Africa, if fully developed, would provide annually about 
one-fitth the amount of present energy consumption of the United 
States. Water power is an important source of energy, but if the 
world had to depend on it the per capita rate of consumption 
would be small. 
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New Sources or NERGY 

If the rate of energy consumption continues to accelerate, es- 
sentially untapped energy resources must be utilized. Such po- 
tential energy resources as geothermal heat, methane from coal 
mines, natural carbon dioxide, thermal energy of the seas, tidal 
energy and wind energy appear to be of limited usefulness. From 
a long range viewpoint it appears that there must be a greater 
dependence upon solar and nuclear energy. From a technological 
viewpoint both of these can be utilized. The question of which one 
will be developed first will depend largely on economics. 

The energy the earth receives annually from solar radiation 


is about 35,000 times the present vearly energy consumption. If it 


were possible to transform one ten-thousandths of the sun's radia 
tion directly into power, the world’s energy production would be 
increased by about 250 per cent. At present only an infinitesimal 
portion of the solar energ\ is utilized. There are two reasons for 
this. First, radiation is distributed over the whole world facing the 
sun, and is therefore not sufficiently concentrated to lend itself to 
economic utilization by simple means. Secondly, there is no uni 
formity in the distribution of the energy due to latitudinal controls 
and climate influences. Climatically the low latitude desert areas 
are best suited to a development of solar energy. The areas of 
high cloud covering and those in the high latitudes are least desir 
able to utilize solar energy (Fig. 5). 

With increasing demands, a larger portion of the world’s energy 
will gradually come from nuclear sources. The Geneva Conference 
on the Peaceful Uses of Atomie Knergy in 1955 demonstrated that 
it Was technically and economically feasible to develop atomic 
power plants in many sections of the world. 

It is now generally thought that by 1980 nuclear power should 
represent a significant proportion of world power production, pri 
marily as a replacement for fossil fuels in electrical power produc 
tion. Because nuclear energy using uranium and thorium will be 
come increasingly important to power an industrial world, a knowl 
edge of the reserves of these materials is necessary. These ele 
nents, like coal and petroleum, are finite in amount. Known com 
mercial reserves in the world of uranium and thorium have never 
heen accurately estimated. Nevertheless, the energ\ available to 
man from these sources is enormously greater than the energy 
contained in the world’s reserves of coal and petroleum. 
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The high grade uranium and thorium ores will be utilized first. 


These ores are widely distributed (Fig. 6). The largest known 


Uranium deposits are near Elizabethville in the Belgian Congo, 
Beaverlodge, Port Radium, Banerott, and Blind River in Canada, 
and the Colorado Plateau in the United States. Thorium oceur 
rences are more limited. The largest known deposits are along the 
Malabar Coast, Travancore, India, on the coasts of Bahia and 
KMspirito Santo, Brazil, and in Florida. 

Altho the high grade ores of uranium and thorium may be 
exhausted relatively soon, uranium and thorium are found in small 
but significant quantities ino granite.” Average granite contains 
about 4 parts per million of uranium and about 12 parts per million 
of thorium. There is, thus, the energy equivalent in one ton of 
eranite to about 50 tons of coal. Not all of this energy is available 
for the process of extracting the elements from the roek necessi 
tates a substantial energy expenditure. [It has been found, however, 
that about one-third of the uranium and thorium is loealized within 
the rock in such a way that it ean be extracted with a modest ex 
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lored and new deposits « pect to be discovered in the 


unexple 
penditure of energy. This means that from a long range point-of 
view man need not be contined to high grade uranium and thorium 
ores for his energy. Granite is widely distributed thruout the world 
so that most areas would be relatively near large sources of nuclear 
energy. 
CONCLUSIONS 
The energy problem of the world will become increasingly com 
plex. The traditional fuels will supply most of the needs for the 
remainder of the twentieth century, However, new sources of 
energy will gradually be developed primarily due to two factors. 
First, fossil fuels will eventually be depleted making dependence on 
new energy sources necessary. Secondly, fossil fuels are extremely 
unevenly distributed so that many areas can not develop an in 
dustrial economy with these traditional sources of energy. Inter 
national trade in energy resources will continue to expand. At the 
same time competition for available energy supplies will rise. As 
demands grow, it will be increasingly necessary for each country to 
supply its own energy requirements from domestic sources. 


November 1959 Meeting 


of the fortv-fifth annual meeting of the 
ges 304-307 of this:issue. Have 


ind 28? 


: 
2 
279 
i 
ar 
f A 
Fic. 6. The nuclear fuel deposits are widely scattered in the [EEE areas are ay 
i 
owe 
¢ 
‘ 
A preliminary ogran the National Couneil for 
Creographie Education is o1 made vour hotel reser- 
| 
vations in Detroit for the n% 
“ 


THE JOURNAL GF GEOGRAPHY 


THE STATUS OF GEOGRAPHY IN THE SOCIAL 
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Three concepts are involved in determining sfafus of a subject 
Within a prescribed curriculum: 1) whether it is separate or inte- 
erated: 2) whether it receives a major or minor share of the teach 
ing time; and 3) whether it is optional or compulsory. 

At the time Manitoba’s Roval Commission on Education began 
receiving submissions, it became apparent that such information 
about geography and history was not available on a comparative 
basis. To arrive at these concepts in respect to geography, question- 
naires were submitted to direetors of curricula for the ten prov 
inces of Canada.' Additional information relating especially to 
emphasis in terms of teaching time was derived trom Courses of 
Study for the different provinees. The results were compiled and 
set forth in Tables 1 to 4. 

In the curricula of all Canadian schools above grade six geog 
raphy and history are studied under the subject name of Social 
Studies. In five provinces’ “Social Studies” implies a close integra 
tion of historical and geographical material together with minor, 
cumounts of information culled from other of the Social Seiences. 
According to this concept the attempt is nade to fuse two or more 


disciplines with fundamentally ditferent philosophical bases into 


asingle subject, a feat mmpossible of attainment on purely logical 
vrounds, In the remaining five provinces, “Social Studies” is used 
Inerely as a convenient term to group geography and history as 
separate, parallel subjects. This grouping does not violate the 
integrity of either discipline and vet recognizes the complementary 
nature of the two. 

The areal separation of these two concepts of social studies 


~ sharply detined in Canada. The Eastern provinces (excepting 
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Ontario) regard “Social Studies” as a convenient term to group 
veography and history as distinct, separate tho parallel courses 
(Table 2). On the other hand, the four Western provinces, together 
with Ontario, in most grades of Junior and Senior High School 
attempt to integrate the two subjects to produce a third termed 
Social Studies. Much eriticism has been levelled at this attempt, 


TABLE 2 


SociaL STUDIES SEPARATE COURSES 


Geography: (G Compulsory; Elective 
History H) Compulsory; (h) Elective 
PROVINCES GRADES 
7 s 9 10 11 12 13 
NEWFOUNDLAND Gu Gu 
PE. Gu GH Gul Gu 
NOVA SCOTIA Gui Gil G gil 
NEW BRUNSWICK Gu Gu H 
QUEBEC PROTESTANT GH gH h gh h 
English 
QUEBEC CATHOLIT Gu Gi Gu Gu 
French 
ONTARIO 
MANTPOBA gy gu 
SASKATCHEWAN 
ALBERTA 
Phe Minister of Education Ontario has recently announced that “separate 
yurses in history and geography for grades 7,8, 9, and 10 parallel to the existing courses 
Social Studies, are being pre} ired Private communication 
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hoth in theory and in practice, and certainly not without justifiea- 
tion in the light of results obtained. 


ANALYSIS OF THE TABLES 

Kirst let us treat of that aspect of sfatus which is concerned 
with history and geography as either separate or as integrated 
courses, If we include the two curricula numerically important in 
(Juebec, we have a total of 85 “Social Studies” courses authorized 
in the five provinces of Eastern Canada (Table 2). In only one 
grade of one province (New Brunswick) is the course an integrated 
one (Table 1); the remaining 54 courses treat geography as sepa- 
rate from history (Table 2). 

On the other hand in Ontario and the four Western. provinces, 
out of a total of 82 courses labelled “Social Studies,” 20 integrate 


history and geography (see Table 1). Or expressing it as a per- 


centage, in the Maritimes and Quebee 97 per cent of the courses 
teach geography and history as separate subjects while in Ontario 
and the West only oF per cent of the courses treat geography and 
history separately. 

As noted above, among the Eastern Provinces only New Bruns 
wick at one grade level has sought to integrate the two subjects, 
gaining in this respeet a dubious distinction (Table 1). Of the 
Western group only one province has sought to integrate the two 
subjects at all grade levels, namely, Alberta, gaining thereby an 


TABLE 3 


SOCTAL STUDIES INTEGRATED Cot RSES 


All Courses Compulsory 


PROVINCI Major Total Courses 
Teac hing Emphasis 
Geography History 


NEWFOUNDLAND 
NOVA SCOTIA 
NEW BRUNSWICK 
QUEBEC PROTESTANT 
English 
QUEBEC CATHOLI 
French 
ONTARIO 
MANITOBA 
SASKATCHEWAN 
ALBERTA 


Potal Courses 
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even more dubious distinction, Ontario, Manitoba and British Co- 
lumbia show a tendency to integrate these subjects in the Junior 
High School, while above that level the tendency is toward separa- 
tion. 

In answer to the questionnaire, however, Ontario, Manitoba, 
Saskatchewan and British Columbia indicated a trend towards 
separation of history and geography: only in Alberta was there 
expressed officially no interest in separation. However, it has be- 
come evident in statements emanating more recently from groups 
of Alberta teachers that many desire to separate these subjects. 

Now, let us turn to the second aspect of sfatus, namely, the 
emphasis civen in terms of feaching time. In the iti arated Social 
Studies program (largely a Western phenomenon) out of 21 
courses, only one gives more teaching emphasis to geography than 
history, namely, the tenth grade in Ontario (see Table 5). While the 
teaching time varies from grade to grade and from province to 


province, in the great majority of courses about two-thirds of the 


time is given to history and one-third te geography. In no case 
does it appear in the integrated program that equal emphasis is 
given to geography and history. 

The third aspect of sfatus, namely, whether optional or com 
pulsory, is set forth in Table 4 and concerns only the non-integrated 
Social Studies program. Out of a total of Sl separate courses in 
history and geography offered in the Junior-Senior High Sehool 
grades, 21 require geography as a compulsory subject while a 
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further 16 offer it as an elective. Thirty-four of the 81 courses have 
history compulsory while an additional 10 offer it as an elective. 
That is to say, geography is a compulsory subject in 25 per cent, 
and history in 41 per cent of the courses offered in the non-inte- 
grated program (‘Table 4). 

In only one province are geography and history taught as sepa- 
rate, parallel and nearly equal courses in all grades of Junior- 
Senior High School, namely, the Freneh speaking schools of Que 
hec. Perliaps it is the Old World influence perpetuating itself within 
this language group, but whatever the cause it becomes in the 
authors’ opinion the only satisfactory division of content in any 
Social Studies program. 

Happily, flashes of light are to be noted amid the endless group 
ing of curriculum makers in the field of Social Studies in a few 
grades in a few provinces. Thus, Newfoundland requires that both 
geography and history be taught as separate subjects in grades 7 
and & while placing them on an optional basis above that level 
(Table 2). Prince Edward Island makes them separate and com- 
pulsory from grades 7 to 10; Nova Scotia from 7 to 9 and New 
Brunswick in 7 and & In the Maritimes, in the upper grades of 
senior High School, history alone is compulsory, Geography does 
hot appear even as an option above grade 10. This is doubtless due 
in large part to the absence of geography in University where it 
might be elected as a course by teachers in training. 

In Ontario the non-integration of geography and history oceurs 
in grades 11 to 15. In these grades, geography may be taken as an 
option while history is compulsory except in grade 15 (‘Table 2). 
In Manitoba, geography is required in grade 10, at least for the 
present, and is elective in 11 and 12 with history compulsory. Sas 
katchewan reverses the trend to integration in the lower grades by 
teaching geography only in 7, history only in'S, and then reverting 
to an integrated program of 9 to 12 (Table 2). British Columbia 
requires geography only in grade 9 while making it optional with 
history above that level. 

Taking the provinces as a whole, the pattern very definitely 
points to history as the dominant and required subject above the 
Junior High School level. While it is important that students be 
well trained in history, it is equally important that more emphasis 
he given to geography in the senior grades. This points up a serious 
deficieney in Canadian Social Studies curricula, 
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A trend to greater emphasis on geography in the Senior High 
School appears to be more marked in the Western Provinces and 
Ontario than in the Maritimes. Saskatchewan is considering a sepa- 


rate geography course in grade ten. Manitoba has numerous recom- 
mendations before the Royal Commission on Education from teach- 
ers, historians and geographers for separation of the two subjects 
at every grade level above 6. This should mean a clearer definition 
of the subjects. A division of opinion exists, however, as to the em- 
phasis to be given geography in the Senior High School, In British 
Columbia the swing to more emphasis on High School geography 
may be anticipated in the present course revision. In Ontario a 
revision is in progress for the separation of geography and history 
in grades 7 to 10, 

There appears to be a direct correlation between increased de- 
mand for the teaching of geography above the elementary levels 
in all those provinces where departments of geography have been 
established in the Universities, namely, Quebec, Ontario, British 
Columbia, Manitoba and, more recently, Alberta. The opposite is 
true of the Maritimes and Saskatchewan where no voice is heard at 
University level to advocate the teaching of geography in senior 
grades and in the training of future teachers. 

In four of the ten provinces, geography may be elected as a 
University entrance subject, namely, British Columbia, Ontario, 
Quebee and Newfoundland. In the first three: provinces, depart- 
ments of geography have been well and long established. In the 
remaining six Canadian provinces there are either no departments 
of geography or the departments are still relatively young. 

In conelusion, it would appear that the major impetus in the 
acceptance of geography in secondary school education is coming 
from the University geography departments both indirectly thru 
the education of prospective teachers who in turn are qualified to 
present geography effectively at all grade levels, and directly by 
demonstrating the importance of a sound geographie training in 
general education. 
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KHARTOUM WEATHER 
H. R. J. DAVIES 


University of Khartoum, Khartoum, Sudan, Africa 


Khartoum is situated at the junction of the White and Blue 
Niles, between latitudes 15° and 16°N. (Fig. 1). It is a typical 
tropical station with two temperature maxima, one in May and the 
second in October (Fig. 2). Its short, summer rainy season (Fig. 3) 
marks it out as being on the Equatorward edge of the Sahara Des- 
ert, in an area of short grasses and low, scattered, thorny bushes. 
Usually where the soil is clay the grasses are green for only two 
to three months. In the sandy areas the grasses tend to be tufted 
and remain green longer because of the better water supply avail- 
able here, 
The vear falls into four distinet seasons: 


Krom mid-November to Mareh: a Cool, Dry season. 

Krom April to mid-July :a Hot, Dry season. 

Krom mid-July to mid-September: a Cooler, Rainy season. 
Krom mid-September to mid-November: a lesser Hot, Dry 
season, 


Coot, Dry Srason 


The cool, dry season is delightful with hot days of 80°F. to 
90> F., and cool nights of 55°F. to 65° F., and is popular with every- 
one. Oceasionally the thermometer reaches over 100 kK’. or drops 
below 50°F. It is the period when the intensely dry north-east 
winds are blowing. Sometimes air from Russia reaches here, giving 
temperatures below 50 EF. On two or three oeeasions during the 
past 30 years ground frost has been probably recorded.’ The dry 
north-east winds bring cloudless skies both by day and night, giving 
Khartoum its high daily range of temperature of 50°F. (Fig. 4). 
Because of the contrast with the other seasons people feel the eold. 
Often they come to work in a morning with a pullover on top of 
their ‘gellabia’ (a long, loose, white garment not unlike a night 
shirt), and with searves or woollen Balaclava helmets on their 
heads. This is the season for getting work done as everyone feels 
energetic. Most people during this period do however suffer from 
eracked skin due to the intense dryness of the atmosphere. The 


No ground temperatures are available for this period, but recent experience would 
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Fic. 1. Position of Khartoum. Figs. 1, 2 and 3 are based on the Provisional Normals 


of the Sudan Meteorological Service for the period (1921-50 


coolest period is in January just after the sun has reached its 
southern limit at the Tropic of Capricorn. 


Hor, Dry Season 


From February onwards the temperatures both by day and by 
night begin to rise. By the end of March the cool weather has de 
parted, as the sun is now coming northwards again. The increasing 
heat over the Sahara causes the winter high pressure to be re 
placed by the summer /ow pressure, With the result that the north- 
east winds die away and are gradually replaced by the south 
west winds which have their origin over the Atlantic Ocean south 
of the Equator. During this hot, dry season which lasts until the 
middle of July the shade temperatures may reach 115 BF. by day. 
Khartoum’s record is 118 FL At this period the daily temperature 
range is considerably reduced. First, there are 13 hours between 
sunrise and sunset as compared with 11 hours during the winter, 
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Fic. 4. Thermograph record for a warm day in the early winter of 1957. Figs. 4, 6 and 7 


are based on the rmograph records at the University of Khartoum 


l Hottest time of the dav is at about 3 in the afternoon, and the coolest 


r sunrise. 2. More rapid rate of increase in temperature in the morning than 


in the evening. 3. Wide diurnal temperature range of 344°F. 4. Stepping im 


trace due to wind disturbance 


with a correspondingly shorter period of darkness in which the 
earth may cool down. Secondly, there is often cloud about, which 
has the unfortunate tendency to form at night, acting as a blanket, 
but dispersing with the heat of the day to give high temperatures. 

The heat at this season is very trying for everybody. Work 
usually begins early at about 6 a.M., and little serious work is done 
after about noon, because the heat by then is intense. The hottest 
time of the day, it should be noted, is not at noon when the sun 
is at its highest, but between 2 and 3 o'clock in the afternoon, due 
to the time lag in the heating of the atmosphere. The streets are 
deserted during the afternoon, as people are taking a siesta in 
the relative coolness of their houses. The houses of the poorer 
people are built of thick mud-brick walls, which keep the interiors 
cool ly day. The richer people have houses of burnt briek with 
windows and shutters which are closed by about 9 o'clock in the 
morning to keep out the heat. These people are also kept cool by 
fans. As Khartoum is hot in the afternoon for much of the vear, 


life is arranged to meet it. Shops usually open at about 8 a.m. in 


the morning, and close at 1 p.m. In the evening the streets come to 
life again with the shops re-opening from 5 p.m. to 8 p.m. People 
can be seen sitting outside their houses, which retain the heat. 
Often inside temperatures do not reach their highest until 8 to 
10 pm. in the evening. For this reason many people also sleep 
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outside under the stars for much of the vear. Most people work 
fewer hours per day in Khartoum than they would do in more 
temperate regions, and so a six-day working week is almost uni- 
versal. 

Sometimes this period coincides with Ramadan, the Moham- 
medan month of fasting, during which good Moslems neither eat nor 
drink between sunrise and sunset. Under such circumstances al 
most all work ceases. Sometimes at this time of the vear foreigners 
suffer from heat exhaustion. Those without air conditioning envy 
those with. As many people as are able try to get away to the Red 
Sea Hills, Ethiopia, Kevpt or other countries to avoid the intense 
heat. The University of Khartoum arranges its academic year so 
that the Long Vacation falls at this period. During term time 
lectures are held from 7 a.m. to 2 p.m. The worst period is usually 
the end of May or early June showing the typical short time lag 
after the passing of the overhead sun on the sixth of May, 

This changeover season is also characterised by haboobs, which 
are hot, dry, dust-laden winds.” These storms nay come from al- 
most any point of the compass but most frequently froma southerly 
point. Their approach during the day can be seen as a big, black 
cloud of dust often reaching a hundred feet or more into the air, 
which rolls across the flat countryside. All windows, shutters and 
doors are firmly closed, but even so the dust and sand work their 
way into everything including food, which afterwards often tastes 
gritty. Ina strong haboob conditions are almost suffoeating. It can 
be dificult to see or breathe when facing into the. wind and people 
hasten inside for shelter. By July daboobs usually are welcome as 
they are not so dust-laden and bring cooler, damp air, with a relief 
from the high temperatures, Haboobs can occur at any time of the 
vear but are most frequent at this and the later changeover season, 


CooLer, Rainy SEASON 


In some vears rain occurs before mid-July, and occasionally 
heavy falls are experienced due to the variation from one vear to 
the next in the movement northwards of the Inter-Tropical Con 
vergence Zone (or the region in which the north-east and south 
west winds meet). This rainy season, lasting until about the middle 
of September, comes as a welcome relief from the hot, dry condi 
tions of the previous three months. Khartoum is close to the 
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southern edge of the Sahara, receiving an average annual rainfall 
(1921-50) of 7.2 inches. The strength of the movement northwards 
of the south-west winds varies from one year to another and so 
the rainfall received, the length of the rainy season, and the dates 
of its beginning and end are quite variable (Fig. 5). It does not 
rain every day; a good vear will average two reasonable sized rain 
storms per week. The rain can be torrential, with perhaps 1 or 2 
inches falling in as many hours on occasions.’ Big rainstorms are 
usually heralded by a sudden change in wind direction from south- 
west to an easterly point, and a smell of rain in the air. This east- 
erly wind is often very strong, and may be violent enough to blow 
down trees and damage houses. In 1957 a gust of 105 miles an hour 
was recorded, and during this storm some roofs of well built houses 
were blown off. These storms coming from the east areaissociated 
with the Inter-Tropical Convergence Zone. It usually rains at night, 
and but rarely during the day. In the late afternoon clouds may 
often be seen building up ominously. Frequently the heavy storms 
are accompanied by much thunder and lightning. With these storms 
the streets may become flooded as the drains are unable to carry 
away the silt laden water quickly enough. In July these drains are 
dug out in preparation for the rainy season and are filled in again 

'Khartoum’s record fall in one day (1921-50) was 3 inches on the 17th of August 
1935 
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Thermograph record for a rainy day in August 1957 


the rain the temperature drepped 23°F. in less than an hour 
Phe shght ri temperature before the rain was caused by tl pical strong wind 


experienced before a heavy storm, 3. The narrower temperature range of only 18°F. of 


the previous day which is typical of the rainy season 


by the time the season ends. Every vear Khartoum, and more 
especially its neighbour Omdurman across the White Nile, has its 
“crop” of collapsed houses as so many of the people live in houses 
built of mud-bricks. Hlowever not all the rain comes from this type 
of storm. Most of the less violent storms are purely convectional 
in character. 

A heavy storm causes a sudden drop in temperature which is 


most weleome (Fig. 6). Its effeets on the temperature may be 


perceptible for two or even three days, Light rains are often no 
relief at all as they bring the temperatures down but little, and 
cause a higher relative humidity, which can be unbearable. 

In vears of good rainfall a journey into nearby areas will reveal 
farmers busily planting dura (millet) on the unirrigated land. In 
other vears it is not worth the effort and they confine themselves 
to their riverside holdings which can be irrigated. This valuable 
land is mainly used for growing vegetables and fruit to sell in the 
Three Towns of Khartoum, Khartoum North, and Omdurman, In 
these vears they will purchase dvra which has been grown in the 


more rainy areas in the Sudan. 


Suortrer Hor, Dry Season 


By the middle of September the rains have usually departed, 
and there is for the next month or so a season similar im many 
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4 8 rime 


for an October d in the shorter Hot, Dry Season of 1957 


l Rapid cooling off between 4 and 7:30 p.m, due to the intense stillness 


‘ 


atmosphere. The rise in temperature after 30 was due to the cool air being 


disturbed by a warm wind blowing off the desert. 2. The diurnal range of temperature 
27°F.) is greater than in the rainy season (Fig. 6), but less than in winter (Fig. 4) 


wavs to the earlier hot, dry season; it is however shorter. The 
temperatures do not usually reach such heights, tho 105° FF. maxt- 
mum day shade temperatures are not uncommon. This season is 
associated with the movement southwards of the overhead sun, the 
disappearance of the rains, and the re-appearance of cloudless days. 
During this period the damp air coming from the south-west causes 
high humidity, and this air is gradually replaced by dry northerly 
air. The arrival of this northerly air is most welcome, because of 
its lower humidity, and because it- heralds the delightful winter 
season. In many simple ways the difference can be observed. A 
glass of cold water from the refrigerator if placed on the table 
will immediately have a considerable amount of water deposited on 
it when the south-west wind is blowing, but hardly any moisture 
at all will be deposited during the north-east wind. Again, because 
of the general shortage of moisture here, gardens are irrigated 
about once a week. When the north-east winds blow the water 
lries up more rapidly. 

This season of indeterminate winds is characterised by intensely 
calm evenings, such that it is quite possible to play a game of bad 
ininton in the open air with the lightest of shuttlecocks (Fig 7). 

From now onwards both daytime and night temperatures grad 
ually fall and the daily temperature range increases. Fans which 
have been in use almost continuously during the daytime since 
March can be turned off. “Winter” has returned. 
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A TEACHING UNIT ON THE POLAR REGIONS 


SALLY FULLER 


Ellensburg, Washington 


| have here outlined a project of study on the polar regions for 
6th grade students, to continue for approximately 3 weeks of daily 
lessons. This project is considered to be in the social studies and 
science areas since it touches upon the subjects of meteorology, 


veography, histors and political sclence, 


My justification for emphasizing these areas on the upper inter- 


mediate level is, largely, that these once exceedingly remote re 
vions, so little known and of so little influence on the known world, 
are becoming more and more prominent in today’s news stories. 
Air passengers fly on schedule across the Arctic Circle from Seat- 
tle to Oslo. And in the Antaretie a notable international coopera 
tion has, this last vear, resulted in the gathering of much worth 
while scientific information on that fabulous continent. So the polar 
regions, both North and South are stirring public interest and 
Claim an earlier and more thoro coverage in our schools. 

Another justification is based on the fact that upper intermedi 
ate children are highly interested in adventure and exploration, in 
science and in true events. The heroisin of early polar expeditions, 
the fascination of geographie extremes, and the timeliness and use 
fulness of scientific data now being collected on Antarctica during 
the International Geophysical Year, should appeal greatly to these 
children. 


QOBIECTIVES 


The main objectives of this study should be, 1 feel, the students’ 
understanding of : 


f+} 


outstanding 


| 
| 
1. the effect earth's inclination on the poles 
2. the ographical facts of both polar regions: climate, sea and 
ind Masses 
>. the adaptation of life to polar environment 
1. the growing import e of polar regions to the world’s scientific knowledge 
5. the more outstanding explorations of the polar regions , 
And the students’ appreciation of: 
; : 1. the tremendous courage required in exploration of these areas 5 
2. the beautiful and ternble and fantastic character of these areas i 
! 
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Sussect Marrer 
This unit of study should not necessarily be taught in the order 
of the following outline. The teacher will probably have his own 
feelings about the sequence of lessons, and of the use of the sug- 


. gested activities in relation to these outline topies. It is important 
: that the teacher be thoroly acquainted with the subject matter, so 


[ have listed some useful references. There is a tremendous amount 
of literature available on these regions, so the problem appears to 
“be that of selecting what information would be most interesting, 
timely, and valuable to the children, for teaching within the alloted 
time. 
I. Both polar regions 
A. Location 
1. Area around axis points (“tree line” in Aretic) 
2. “Aretic” and “Antaretie’—derivation of names 
Kifect of earth’s inclination 
1. Midnight sun; winter dark 
2. Extreme cold 
Likenesses and differences 
1. 14,000 ft-deep sea at North Pole; 9,000 ft-high plateau 
at South Pole: 5 million sq. mi. continent 
Ieebergs: jagged in Artie; flat in Antarctic 
o. Glaciers: Ice eaps on Greenland, Antarctica 
4. Life: North—half million people live within 1,000 mi. of 
pole; forests, mining, bears, seal 
South—no tree or settlement within 1,000 miles of pole; 
penguins, whale, seal 
‘th Pole 
Land and sea characteristics 
i; lee and icebergs 
2. Temperature 
3. Land surrounding 
People 
Animal plant life 
(very interesting adaptations to environment) 
Explorations 
Vikings, Henry Hudson 
2. Greely reached S3°-S4 in 1881. Many starved. (Pole is 
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3. Nansen in 1893 expected to drift over pole i 
Peary tried from 1893 on; land trips on Greenland; dif- 


ficulties of using ships; travelling on ice; reached pole 
in 1909 
®. Byrd and Bennet tly over pole 
IIl. South Pole 
A. Antarctica 
1. Size Europe and Australia together; 8° million sq. mi. 
unexplored 
2. Temperatures of more than 100° below freezing; com 
pare to Arctic 
Active volcanoes; “nunataks” 
Loe pack extends hundreds of miles north 
. 90¢¢ of earth’s total ice cover on Antarctica 
No plant life except lichen, moss; once covered with 
forests 
Example of what happened to North America and Bu 
rope before civilization 
8. Ross Ice Shelf 700 ft. thick, 400 ft. wide, afloat 
Animal life: whales, seals, penquins, plankton 
Kixploration 
l. Sealing, whaling era, expectations of colonization 
(Smith: Bros; Wedell) 
First scientific explorations sought magnetie pole 
(Ross, British; Wilkes, American) 
Ships caught in ice—one a whole vear 
Swedish party wmtered ashore 1905 
Scott first inland; Shackleton to 112 mi. of pole 
Scott tragedy; Amundson to pole 
Shackleton adrift on pack ; boat to South Georgia 
Air age; Byrd 1928 extensive explorations (Paul Siple, 
Boy Seout with By rd, became expedition leader, now 
important scientist in Deepfreeze): Wilkins 1928 first 
to fly; hops over Palmer Peninsula: Ellsworth 1929 first 
to fly across Antaretica (Palmer VPenin. to Ross Ice 
Shelf) i 
Other exploration: U.S. “Operations” 
1), Operation Deepfreeze 
1. Preparations 1954-57: aircraft, helicopters, tractors, 
v ships, hundreds of people, pre fabs 
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2. 1957-58 Deepfreeze; 6 U.S. stations, 100 scientists 
Importance 
1. Strategic 2. Economic 3. Scientific 
IV. International Geophysical Year and Antareticé 
A. First Polar Year 1882-83 
1. 12 nations: data for full vear at 14 Aretie posts, 34 
others 
2. Repeated at Antarctica 1902-03 
B. Second Polar Year 1982-35 
(49 nations, observations all over earth) 
The 1G. Y. 
1. Supported by Unesco, 52 nations 
2. 21 stations in Antarctica 
I). What scientists and explorers hope to learn from Antaretie 
investigations this vear 
1. Peeuliarities of “Aurora Australis” (Southern lights): 
appearance, frequency, compare to northern lights 
2. How does atmosphere above Antarctica fit in (if. it 
does) with rest of earth’s atmospheric circulation 
}. How much is ice and snow, how much is land on Ant- 
arctica; other topographical information; some think 
continent is two land masses 
$. Influence of ice and snow masses on climate 
». Nature of the ionosphere over Antaretic in winter: com 
pare to Arctic 4 


6. Behavior of glaciers: are they shrinking in Antaretics ’ 
as in northern hemisphere? Measurement of ice thick 
hess 
7. Are ice caps melting? Will level of ocean be raised if 
they are? How fast? How much? 
I. Commonwealth Expedition 
1. Independent enterprise 
Fuchs Hillary, Weddell Sea to Ross Sea 
SuaGeestep Acrivities 
A. Demonstrations 
1. In a darkened room teacher shows revolution of earth (a 
world globe on inclined axis) around the “sun” (a bright 
lamp) to demonstrate how polar areas can be dark for sev 
eral weeks. Let each child move the earth in its “orbit.” Point 
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out how equator is always closer to sun, poles always far- 
ther, colder. 

An ice chunk in a glass bowl! of water; how little ice shows 
above surface in relation to submerged. 


Films 


l. There are at least three 16 mm eataloged films which coneern 


the Arctic: “North of the Aretie Cirele’—Laplanders, rein- 
deer heards, birdlife (25 min., sound, color). 

“North Pole”’—early explorations, present activities, Thule 
(11 min., sound, color). 

“Arctic Borderland in Winter” emphasizes adaptation of 
plants and animals to unusually difficult living conditions 
(10 min., sound, b & w). 

Sullivan (Quest for a Continent) tells of a film made after 
World War IL about Scott’s expedition to the South Pole. 
This might be interesting. Maybe too harsh for children 
Sullivan says “nothing was spared to make it realistie.” 


Map Exercises 


Locate Arctic and Antarctic circles 
Identify Arctic territory. Show why Aretie is of such eritieal 
Importance internationally. 
Plot airplane Aretice “polar routes” of air-passenger planes 
Locate (among other places) : 
Ross Ice Shelf and Ross Sea 
Wedell Sea 
Palmer Peninsula 
Magnetic pole area 
Route of Ellsworth’s flight 
Little America 


I). Secure display of some polar expedition equipment, or at least 


of some clothing of the type Navy wears in Antarctiea. 


Make class serapbook of newspaper and magazine pictures and 


articles concerning polar news and information, particularly 


during I. Y. winter (1957-58), whieh is summer in Antarctica. 


The Fuchs-Hillary “race to the pole” was big news—perhaps 


old magazines were saved. 


Individual reading, book reports: for instance: 

Owen, The Conque st of the North and South Poles, Random 
House, 1952. Very easy reading. Note, however, even now out 
of date coneerning Antaretica. Freuchen, The Arctu Year, 
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Putinam, 1958. Lots about people and animals. Too long and 
hard to read completely, but good for research, 
A student report on the Scott expedition in Antarctica. Tragic, 
heroic, Scott's diary might be heavy going fora sixth grader but 
parts of it would be thrilling. There’s something very moving 
about reading exact words of historyanaking writings—some 
advanced children should begin to appreciate this. 
A student report on the Commonwealth Expedition. This will 
provide opportunity to learn skills and pleasures of newspaper 
and magazine research. 
I. A bulletin board on penguins—just for fun! They are so inter 
estingly adapted to their cold home. 


SeLectep FoR TEACHERS 


l Geophy Yea 
mald, Once Round the Sun. Maemillan, 1957 
Russell, The Conquest of t Vortl ! South Polk Random House, 1952 
Sullivan, Walter, Quest for a Continent. MeGraw-Hill, 1957 
Dufek, George J eration Deepfreeze. Harcourt Brace, 1957 
Mevers, Walter E.. mo Village. Vantage Press, N.Y... 1957 
Freuchen, Peter. and Salomonsen, Finn, The Arctic Year. Putnam, 1958 
Newspapers, magazines (particularly Life) of 1957-58. See Antarctica, and IGY in Read- 


rs 


GEOGRAPHY QUIZ BOOK 


JAMES K. ANTHONY 


Southern University, Baton Rouge, Louisiana 


In recent years the public has seen the rise of many quiz pro 
grams on television with an inestimable amount of free education 
dispensed to all concerned. Altho the prizes were won by only a 
few aspirants, everyone, participants and non-participants alike, 
emerged richer in one way or another. Teachers may take a cue 
from these programs on how to improve their class instruction or 
to develop interest-stimulating devices in the form of a geography 
(quiz book. 

In a loose-leaf notebook pietures of the desired subjects are 
inounted two, three, or four to a page, depending upon their size. 
Suitable space should be provided for a short caption of a line or 
two about each. For example, a picture of an erupting volcano 
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might have the following statement: In 79 A.D. two Roman cities 
were destroyed when a volcano erupted. What is the name of the 
voleano? The answer, of course, is Vesuvius and the name would 
he written on the blank line which follows the statement. Another 
picture might show Mt. MeKinley in Alaska and have the following 
caption: This is the largest mountain in the United States. What is 
its name? 

Maps of many of our states are featured on post cards. One 
Inay place two such cards on a page and ask for the “nickname” of 
each state. For variation, the leading products might be requested 
or even the motto—depending upon the general knowledge of the 
students. Pages devoted to the silhouettes of states and countries 
provoke interest. A typical question about California might be: 
What fertile valley in this state is world famous for its vear-long 
vrowing season? Several answers are correct, but perhaps the 
liiperial Valley is best known by people living outside the Pacific 
states. A caption about Colorado might be: The eaptial of this 
state is over 5,280 feet or a mile in elevation. What is it? Or for 
Mississippi the caption might read: The world’s largest center for 
the canning of oysters is located in . The students would 
he expected to answer “Biloxi.” 

The identification of capitol buildings may be a source of added 
interest. Louisiana has a skyscraper-type of a building, whereas 
Ohio has a two-story structure with a turret-type dome. A variety 
of questions may be asked about these buildings. Mor example, in 
what cities are these two buildings located? (Caution: many state 
capitols are modified replicas of our national capitol and should 
not be used.) The buildings of Parliament in London, as well as 
those of ¢ Ittuwa, the political structures of Red Square in Moseow, 
and the famous buildings of the United Nations in New York all 
have possibilities of thought-provoking questions. 

Another interesting section of the scrapbook ean be given over 
to the identification of pictures of men and women who have dis 
tinguished themselves in the field of geography. Below the pictures 
of Alexander Humboldt might be placed the following caption: A 
famous ocean current is named after this man. What is his name? 
Roderick Peattie, the incurable romantic, could be described as an 
editor of a series of books on mountains (on which he was an 
authority) as well as author of texthooks on geovraphy, maps, and 
numerous articles. 
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If one is an amateur photographer, he may take pictures of 
objects that will be included in his quiz book. Newspapers and 
INagazines present an inexpensive source for collecting pictures 
which may be culled from both the content and advertising pages. 
A hidden wealth of ideas may be garnered from one’s delving into 
his post card collection and thoughtfully-worded questions may 
also be asked about pictures portrayed on postage stamps. 

A variation of the above ideas would be to have the students 
imake their own quiz books with teacher supervision. Then have 
them exchange their books with one another, thus creating a new 
educational “learning-by-doing” device. The teacher should be 
ever-mindful of the extent of a student’s knowledge and gear the 
work accordingly. 


BULLETIN BOARDS IN GEOGRAPHY 


JAMES R. SMITH 
Marquette, Michigan 


Are your bulletin boards being used to their best potential? Or 
are you like many of us who fail to employ these eve catching 
areas to their best advantage? 

Bulletin boards can go to work for vou at very little cost and 
effort. They will perform a job of instruction merely thru their 
presence in vour classroom, They can be arranged to stimulate 
action. 

Action bulletin boards can be constructed from any of several 
hasie materials, such as colored construction paper, bristol board, 
and tag board, to mention only a few. Other materials whieh should 
be a part of vour inventory are pipe (smoking) cleaners, brass 
fasteners, colored buttons, cord, colored twine, drinking straws, 
cotton batten, rubber cement, and paints. 

How can action be shown on bulletin boards? This can be done 
thru the use of arrows, dots, triangles, pipe cleaners, the pointed 
finger of a hand and by means of incorporating the idea of move 
ment in cutting and coloring vour models. The climatic principle of 
“rain-shadow effect of mountains” serves as a good illustration of 
how motion can be shown on bulletin boards. 
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Construction oF A Ratxn-SHapow Boarp 


Kirst make a layout sketch of all needed parts in their proper 
size and shape on either newsprint or manila paper. Cut out the 


stencils from the paper, and assemble them in their respective 
positions, Next, select the colored construction paper which best 
suits the needed parts. Place the stencils on the construction paper 


Ocean winds blowing iwWainst mountaimm ranges «are forced to rise As they 
n falls. When the 
thev absorb 1 
the path of prevailing winds are 


of the mountains 


and make a pencil tracing of each piece. Using sharp scissors, cut 
the layout pieces from the paper. If vou use bristol board or tag 
hoard, vou will need heavy seissors or a knife to do the cutting. 
Paint each piece with appropriate colored poster paint before 
assembling. Place the lavout pieces on a large flat surface, upside 
down, and fasten them together with masking tape. You are then 
ready to place the fastened section on the bulletin board, The next 
step to follow is the selection of symbols to denote action. In our 
“rain-shadow”™ board we will use straight and curved arrows made 
if sharply contrasting colors (Fig. 1). 
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TrHein Uses anp 

Boards depicting action can be used in many phases of teach- 
ing. Used properly, they are a very effective means of creating 
interest When put in operation prior to the undertaking of a new 
unit. This type of display can also be made and presented by a 
group of students in the class as the culmination of a unit. They 
are particularly useful in teaching new technical terms, and lend 
themselves especially well to the teaching of geography, a subject 
which cémmonly involves the idea of motion and the interaction of 
natural or cultural geographic forces or processes. The writer has 
used these displays, for example, to illustrate the operation of ore 
docks, sinelters, grain elevators, sulfur mining, underground ore 
mining, ship locks, and the principles of climate and weather be 
havior, 

Bulletin boards depicting action should be carefully planned 
prior to their use, and the teacher should be well informed on their 
proper construction. They should be made well in advance of their 
use so that they will be available when needed. Displays of this 
tvpe, like all bulletin boards, must be eve-appealing. They must not 
he bevond the level of understanding of the pupils for whom they 
are intended. Caution must be used to make all essential objects 
large enough so as not to create any uncertainty as to their mean- 
ing. The teacher should introduce these displays at the psycho 
logical moment When pupil interest in the topic is at its peak. 

It is recommended that you maintain a filing system using 
manila folders or packets to store the completed boards and ma- 
terials. The experience of many teachers indicates that once you 
hegin to indicate action on boards, they will become one of vour 
most effective teaching techniques. 


INDEX TO THE JOURNAL OF GEOGRAPHY 


Do vou have an Index available in vour hbrary for vour 1959 students? The Inder 


saves hours of time and is indispensable to college teachers who are guiding potential 


eachers. If interested in knowing more about this and other publications of the National 
Council for Geographic Education, write to Professor John W. Morris, Publications Divi- 
sion, National Couneil for Geographic Education, De} irtment ol Geograpl v, University 


f Oklahoma, Norman, Oklahoma 


te: 
| 
| 


THE JOURNAL OF GEOGRAPHY 


NATIONAL COUNCIL AT WORK 


PRELIMINARY PROGRAM 


COUNCTL FOR GEOGRAPHIC: EDUCATION 


THE NATIONAL 


ANNUAL MEETING 


Hotel, 


Detroit, Michigan, November 27, 28, 1959 


EDUCATIONAL ENVIRONMENT AND 


GEOGRAPHY TEACHING 


OUR 


Pre-Convention Events Thursday, November 26, 1959 


9:00 a.m. Planning Committee Meeting President’s Suite 


Participants, Chairman, 3 immediate past Presidents, President, First) Vice-Presi- 


dent. and Secretary 


1:30 p.m. Field Trip 


Dr. Robert Nunley, Conductor Cultural Geography in the Detroit-Windsor Area 


2:00 p.m. Executive Board Meeting Parlor C 


4:00-9:30 Registration and Information Desk in operation Elevator Lobby 


9:00 p.m. Executive Board Meeting Parlor C 
Parlor D 


Room 


NOTES: 


Press 


Exhibits Founders Room 


Exhibits may be set nv time after Thursday noon 


Creographical Movies Vormandu Room 


vin, Dr. Robert Goodman. Movies will be shown during sectional meet 


ings and between sections but not during general sessi 


FRIDAY, November 27 


9:00-10:45 a.m. First General Session strand Ball Room 


I \ Botts 
Presider Nation Couneil for Geograpt Education, State eachers College. 


iN 


M 


Mary 


P President, National Council for Geographic Ee 
Onentations DYNAMIC DETROIT—YOUR HOstl 


COMMUNITY 
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A \\ me to Detroit 
; Representing the Honorable Louis C. Minami, Mavor, Citv of Detroit : 
Cireetings Lynn C. Bartlett 
Su niender Publi Ins on, Lansing, Mi 
Greeting Samuel M. Brownell 
Supermtender Pu ols, Detroit, M 
CGreetings Elhott 
Presider Eastern Hlichigan Universitv, Ypsilant 
i Ri \ t Phillips 
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11:00 a.m.-12:30 p.m. Sectional Meetings 


\. Session to be arranged by Dr. Brown involving teachers in Detroit, Ypsilanti, and 
Ann Arbor area ; Pan Ame an Room 


B. RecionaL GrocrarHy, SOUTHEAST Crystal Room 


Presiding Thomas Frank Barton 


Editor, JoURNAL oF GrocRaPHy 
A North Indian Village 
Indiana State 
Valaya and Mainland Southeast . 
University of Michigan, Ann A 
Search for an Independent Econ Robert R 


{. Drummond 


Charles Edwin Weber 
A. Peter Goshng 
Indiana State Teachers Coll Ind 


Outl to the Sea for Land-locl 


Indiana University, Bloomin 


Thomas Frank Barton 


RecioNaL UNITED S41 Ri 


Presiding Robert) Funderburk 
Central Washington College of Education, Ellensburg 
H Elizabeth Eiselen 
Wellesley College, Welleslev, Mass 
a's Largest Eskimo Villaqg Melvina Svev 
Universitv Teachers College, Oswego, N.Y 
The Work We Live Benjamin Moulton 
‘lint Junior College, Flint, Mict 
wessways and Traffic Flow Stud etrov Marjone Smith Goodman 
University of Detroit, Mich 


1). Film Program Vorm lie Room 


12:30-1:45 p.m. Lunch Period 


1:45-3:00 p.m. Second General Session Grand Ball Room 


John W. Morris 


raj hie Education, University 
M. G. Bowden 


Neville V. Searte 

Columbia 
Wilhelmina Hill 
Department th, Edueation, and Welfare 


3:15-4:30 p.m. Sectional Meetings 


A. Stare AcTIVITIES IN GrOGRAPHY IN) EpucaATION oF SpeECIAL INTEREST TO STATE Co- 
ORDIN ATORS Pan American Room 
Presiding Herbert H. Gross 
ers College, River Forest, Ill 
Hildegard Binder Johnson 
Paul, Minn 
Vethod John Bor 

Minnesota, Minneapolis 
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: 
Presiding 
First Vice-President, National Couneil for Geog 
} 
of Oklahoma, Norman 
Kducational Ey onmer 
Principal, Casis School, Austin Texas . 2 
The Teaching of Geography peu: 
Dean, College of Education, 7 
\ Developme mn Geog pi 
Specialist for Social Science 
\ 
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lleges of Vichigan Earl J. Seninger 


Hit Junio Col 


of Geography in the Pu 


Flint Junior College, Flint, Mict 


Schools of 
Rece 


B. INTERDISCIPLINARY RELATIONS 
Presiding Leonard I. Kuntz 
University of Pittsbu 
The Varwell Schoo ( ine Albert Brown 
astern Michigan Co Ypsilanti 
and Purpose n Int ducto y Course eography Charles W. Boas 
tate Universitv, East Lansing 


the Post-Modern Wo 


Daniel Jacobson 


ELEMENTARY Levet Sherate ) 
Philip Bacon 


( AT THE 
Presiding 
Teachers College, 
Placement Emphast 


Doug! iss 


Va Chase 
Harwich, Mass 
G 


tant, Rand M 


itronal Consul 


PeACHERS OF GEOGRAPHY 


A program for undergraduat 


Program 
Presiding mhert J. Goodman 
Wavne State University Detroit, Miel 


:45-6:00 p.m. RECEPTION at McGregor Memorial Conference Building, Wayne 


State University, Detroit, Mich. 
tel to M 
tion int } Wided 


hus Memoria nd back wall be 
} the court 


Refrest 


00 p.m. Annual Dinner Crystal Ball Room 


ography, Universitv of Chi 


SATURDAY, November 
Sheraton 


H. Gross 


00 am. COORDINATOR’S BREAKFAST 
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Ba { j on of Social S ‘ Teachers in the Higl 
| 
ia Universitv, New York Citys 
Berent 
Trenton State College, Trenton, NJ 
Interrelations) Between Man and the Nat } onme for Use ain the 
Geographic Strand of the Social Studies Curriculum Mio: LZ 
Claremont College, Claremont. Cali 
Ele mer School 
Pubhe Schools 
V and Globe 
Direct pro- 
Scholastic Magazines 
Presentation of Awards 
{ 
The St. Lawrer Seaway Harold Mo Maye 
8 
Director of Coordinators, National Council for Geograpl Education, Con- 
hia Teachers College, River Forest, I] 
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9:30-10:45 a.m. Third General Session Crystal Ball Room 
John W. Morris 
First Vice-President, National Council for Geographic Education 


(College Geography i the United State J. Sehwendeman 
The Ne Step for Geography Our Schoo Clvde Kohn 


Experime? } Television and Geography Teael Howard H. Flerl 
New York State College tor Teachers, Albany 


11:00 a.m. Thirteenth Annual General Assembly Crystal Ball Room 


Presiding Adelbert: Botts 
President, National Council For Geography Education, Trenton State College, 
frenton, NJ 

Review of Our Forty-Futh Yea Lorrin Kennamer 


Financial Repo John H. Garlanc 
Treasurer, National Council For Geographie Education, 
University of Urbana 

Report of Plano Henry J. Warman 
Clark University, Worcester, Mass 

Report of Resolutions Committee Robert Ramsautr 
Us. Air Force Academy, Denver, Colorad 

Report of Nominating Committe George Renner, TI 
Arizona State College, Tempe 

Pros for John We Morris 
President-elect, National Couneil For Geographic Education 
University of Oklahoma, Norman 


12:30 pm. FIELD TRIPS 
Robert EK. Nunlev. Conductor 


The tr conducted Thursdav afternoon will be repeated Saturday afternoon 


x 
( 
Secretary, National Council For Geographic Education, 
University of Texas, Austi 
| 
2 
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BOOK REVIEWS 


J. Stanley Clark. The Oil Century—From the Drake Well to the Conser- 
vation Era. University of Oklahoma Press 


Norman, Oklahoma, 1958 
280 pages $3.95. 
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nl and of the industrial and social transforn 
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iges ure 
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industry along Oil Creek, contemy Pennsylvania oil 


were developed 


great expansion 
increasing need recovers 
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excellent photographs 
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Mouzon. International Resources and National Policy. Harper & 


d street, New York 16, New York, 1959. 711 pages 
with biblhograp! and index. $7.50 
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of its first centurv. This is the 
; ; tions which it has effected during the past hundred vears 
E : his is a compact book presenting the leading events in the develommm: of the 5 
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ng on produ n problems requiring national policy decisions, discuss the 
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weal distribution is emphasized. | instance, there are 40 pages devoted 
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Fanny Davis. Getting to Know Turkey. Coward-MeCann Ine., New York 
City, 1957. pp. 1-64. $2.50. 


: Gretting to Know Turkey is the storv of a country that became a republic 30 vears 
: igo, emphasizing the progress which the people have made in the ensuing years 

In its brief survey of Turkey the reader is taken from the earliest known history te 
resent. Considerable space is devoted to the reforms instituted by Ataturk, the 


first president of Turkey, which were basically social, cultural, economic, and educa- 


There is a bref discussion of the agriculture comparing the old and new concern- 


ng the raising of angora goats, cotton, wheat, figs and tobacco. In addition their refer- 
is made to industry, children’s folk lore, and musi 
In the latter portion of the book the religious customs are presented, as well as 


nformation relative to Istanbul, both old and new, with emphasis placed upon. the 


histor sites. The book closes with a description of the 


present government, and the 
li that Turkey has taken in world defense as a member of NATO 

Phe illustrations in black and red do not add to the text. The drawing techniques 

loved does not convey the Byzantine influence which is characteristic of the arehi- 

Phe single map is adequate for its purpose, but in error relative to proportion 

id adjacent countries. In other instances the illustrations are interspersed with the 

Within the text repeated references are made to the United States and the role 


itself as a republie The reviewer would 


for children of the intermediate grades 


Davin L. 


Freda M. Buchanan. The Land and People of Scotland. J. B. Lippincott 

Company, East Washington Square, Philadelphia 5, Pennsylvania, 1958 
128 pages with table of contents, index, photographs, and map. $2.95 

William Spencer. The Land and People of Turkey. J. B. Lippincott Com- 

pany, East Washington Square, Philadelphia 5, Pennsylvania, 1958. 128 


a pages with table of contents, photographs, index, and map. $2.95 
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George W. Hoffman and Viola Hoffman. Austria. The Fideler Company, 
Grand Rapids, Michigan, 1958. 160 pages with illustrations, glossary, in- 
dex, and table of contents. 


This addition to the Life in Europe series is planned to supply an attractive and in- 
formative reference for upper elementary students of varied reading ability. Le ss capable 
readers will be stimulated by the simple captions for the abundance of large, cleat 
interesting black and white photographs which show, primarily, modern Austrians at 
their daily activities altho the scenic and picturesque are not neglected. These readers 
too, will find the maps of agricultural and mineral products, industries and transporta- 
tion facilities exceptionally clear and meaningful. The map of the inner city of Vienna 
is particularly encouraging to youthful map-musers 

Text is well written with pertinent illustrations following it exactly. Geographic 
terms are used in meaningful context and frequently repeated, Repetition is also 
ichieved thru references both in text and in review exercises for using maps and_pic- 
tures for additional information. Good organization keeps this from being too disruptive 
of continuity and attention; however, there are several frustrating instances of a lack 
of page numbering. Brief but inclusive chapters supply motivation for the stimulation 
of superior students to do independent research into Austria’s contribution te art, music 
ind European history 

A valuable feature is an excellent glossary of over 150 terms, pronounced phoneti 

‘lly, and very adequately explained. Reference to the glossary is indicated by asterisks 
in the text. Except for the capital city, which nowhere appears in its local spelling, all 
roper nouns are given the German pronunciation 


This book would make a good addition to the schoolroom brary 
State University of Ne Yo Witma Laux 


Jacob H. Sehiel. Journey Through The Rocky Mountains and the Hum- 
boldt Mountains to the Pacific Ocean. Translated and edited by 
Thomas N. Bonner. The University of Oklahoma Press, Norman, Okla- 
homa, 1959. 111 pages with index. $3.75 


This is a translation of an extremely rare book published in Germany in 1859. Dr 


Jacob Schiel, formerly of the University of Heidelberg, accompanied the Gunnison Ex 


pedition of 1858-54 as geologist-naturalist and surgeon. The expedition was sent out 
from Westport, Missouri, to explore 


possible railroad routes to the Pacific. Sehiel’s book 


Was a narrative of his experiences designed for German readers but included manv ot 
the observations which formed the basis of the official report of the expedition. The 
miginal work has been ably translated and edited by Dr. Bonner, Head of the Univer- 


27th volume in the 
American Exploration and Travel Series of the University of Oklahoma Press. The Edi- 


of (mat Department ol Social Science, ind ippears i= the 
’s Introduction is useful in establishing frames of reference for Schiel’s narrative and 
In pointing out mconsistencies and errors in the text 


Schiel may not measure up to Humboldt and Darwin, but nevertheless he demon 


strates an amazing comprehension and appreciation of the landscape for his time. His 
keen observations on such diverse topies as stratigraphy matologyv, plant ecology, and 
social institutions mark him as a man of depth and versatilitv. His deseriptions of the 


Great Plains and Great Basin are especially noteworthy 


This rather handsome volume should be considered primarily as an interesting docu- 
vent now made available in It mav have some tical value to histories] 
geographers, however, particularly in its discourse on the Utah Mormon colonies 
The Flo State Universit SURKE G. VANDERHILL 
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Erick Berry. The Land and People of Finland. J. B. Lippincott Company, 
East Washington Square, Philadelphia 5, Pennsylvania, 1959. 126 pages 
with index, illustrations, and table of contents. $2.95. 


[his is one of a series of books called “Portraits of the Nations,” which purports, “to 
give young people compressed, authoritative and interesting profiles of the land, history, 
geography and life of our neighbor nations.” Twenty-seven volumes have already been 
published, and others are in preparation 
Phe author introduces many unportant aspects of both past and present Finland 


1t the reader to find out more about this 


in a manner which should whet the appetite 
northern land and its people. The brevity of the book means that the topics covered in 
inv detail are highly selective. The discussions of the Lapps and Lapland and the de- 

riptions of Helsinki and Tampere are the most geographical portions. The author does 
in admirable job of conveving to the reader the unique character and “flavor” of Hel- 


sinki as a city 
Other topics treated in some detail are the historical relations of Finland to Sweden 


ind more particularly Russia; the magic role on Finnish life of the Kalevala, a collection 
of early Finnish runes or poems; the meaning of sports especially the Olympics to the 
people; the culture of Finland as expressed in castles and various people forms of art; 
ind the importance of Nurmi, Sibelius, Mannerheim, and the Saarimens 


Emphasis is upon the “people” at the expense of the “land.” Livelihood activities of 
the Finns are alluded to here and there but no cohesive picture of the economy ts given 
Manv other items could have been covered, but the stimulated student or layman can 
find other adequate sources on Finland to supply the missing links and details 
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